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1
SUCTION EXTRACTION DEVICE

The present i1nvention relates to a suction extraction
device for a suction drll bat.

BACKGROUND

U.S. Pat. Appln. No. 2013/0136549 describes a suction

extraction device ftor suction drill bits. The suction extrac-
tion device draws 1n the dust-laden air from the suction drill
bit. A filter separates the dust into a collection container.

SUMMARY OF THE INVENTION

The suction extraction device according to the ivention
1s designed for a suction drill bit that has a hollow shank and,
on a connection section, a suction opening that opens
radially into the hollow shank. The suction extraction device
has a fan, a suction head, a channel leading from the suction
head to the fan, a dust filter and a collection container to hold
the dust that has been deposited on the dust filter. The
suction head has a tubular cavity that i1s arranged around the
working axis and that serves to accommodate the connection
section of the suction drill bit. Arranged in the cavity 1s a
flow sensor that has a sensor surface facing the working axis
and that serves to emit a measuring signal that 1s indicative
of the air flow that 1s striking the sensor surface. An
evaluation umt emits an error signal in response to the
measuring signal if the measuring signal 1s lower than a
threshold value for at least a prescribed period of time (1),
whereas it suppresses the error signal if the measuring signal
exceeds the threshold value during the prescribed period of
time (T). A signaling unit displays the error signal to a user.

An air flow exits the suction drill bit at 1ts connection
section. The rotating suction drill bit deflects the air flow
alternatingly onto the flow sensor arranged according to the
invention as well as next to the flow sensor. Therefore, the
flow sensor emits a measuring signal with an alternating
amplitude. Unless the suction drll bit 1s clogged, the mea-
suring signal remains constant. The generated measuring
signal can be associated with the suction drll bit.

In one embodiment, the sensor surface has an unob-
structed view of the working axis. Advantageously, the
distance between the sensor surface and the suction drill bit
1s small. Along the working axis, the cavity has a front
circular opening and a rear circular opening. The radial
distance from the sensor surface to the working axis can be
less than 120% of the radin of the openings.

In one embodiment, the sensor surtace covers an angular
range of less than 60° around the working axis. The flow
sensor can be arranged relative to the working axis at a
distance of at least 60° from a passage of the channel mto the
cavity. Special preference 1s given to an arrangement dia-
metrically opposite from the passage. The weak air flows in
the circumierential direction 1n this area falsity only slightly
the measurements of the radial air flows.

BRIEF DESCRIPTION OF THE DRAWINGS

The description below explains the invention on the basis
of embodiments and figures given by way of example. The
figures show the following:

FIG. 1: a hammer drill with a suction extraction device:

FIG. 2: a detailed view of a suction head of the suction
extraction device;

FIG. 3: a sectional view through the suction head;
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FIG. 4: a depiction of an evaluation unit;

FIG. §5: the curve of a measuring signal.

Unless otherwise 1indicated, identical or functionally
equivalent elements are designated in the figures with the
same reference numerals.

DETAILED DESCRIPTION

FIG. 1 shows a hammer drill 1, a suction drill bit 2 and a
suction extraction device 3 for the suction drill bat 2.

The hammer dnll 1 has a tool socket 4 into which an
insertion end 3 of the suction drll bit 2 1s inserted. A primary
drive of the hammer drill 1 1s 1n the form of an electric motor
6 that drives a pneumatic striking mechanism 7 and a driven
shaft 8. A battery pack 9 or a mains line supplies the electric
motor 6 with power. The electric motor 6, the striking
mechanism 7 and the additional drive components are
arranged 1n a tool housing 10. A handle 11 1s attached to the
tool housing 10. The user can guide the hammer drill 1 by
means of the handle 11 and start up the hammer drill 1 by

means of a system switch 12. During operation, the hammer
drill 1 continuously rotates the suction drill bit 2 around a
working axis 13 and, in this process, it can cause the drill bit
2 to strike 1nto a substrate in the striking direction 14 along
the working axis 13.

The suction drill bit 2 has a dri1ll head 15 with two or more
blunt blades 16 facing in the striking direction 14. The
blades 16 are designed to comminute rock by means of
chiseling action. The drill head 15 has several suction
openings 18 on its front end 17 between the blades 16. The
suction openings 18 open up nto a channel 19 situated 1n a
hollow shank 20 of the suction drill bit 2. The rock that has
been crushed and ground up by the blades 16 1s transported
out of the drilled hole through the suction openings 18.
Adjoining the isertion end 35, the hollow shank 20 has a
connection section 21 through which a suction opeming 22
passes radially all the way into the channel 19. The suction
extraction device 3 1s connected to the connection section 21
and 1t removes the dusty and sandy drillings at the connec-
tion section 21.

The suction extraction device 3 has a fan 23, a dust filter
24 and a collection container 25. The fan 23 comprises, for
example, an electric motor and an impeller. The electric
motor 1s supplied by the battery pack 9 of the hammer drill
1 or by a separate source of power. The fan 23 1s connected
to a suction head 26 via a channel 19. The channel 19
penetrates mnto the mner wall 27 of the suction head 26
essentially perpendicularly to the working axis 13. The fan
23 conveys the dust-laden air out of the cavity 28 of the
suction head 26. The dust filter 24 1s arranged upstream from
the fan 23 1n the flow direction. The dust 1s separated from
the air and deposited onto the dust filter 24. The collection
container 23 1s arranged upstream from and adjacent to the
dust filter 24 1n the flow direction and 1t captures the
separated dust. The collection container 25 can be removed
from the suction extraction device 3 in order to be emptied.
The suction extraction device 3 can be detachably attached
to the tool housing 10 of the hammer drill 1. The suction
extraction device 3 given by way of an example has a
bushing 29 that 1s placed onto the neck of the hammer drill
1.

The suction head 26 accommodates the connection sec-
tion 21 of the suction drill bit 2 along the working axis 13.
The suction head 26 surrounds a largely cylindrical cavity 28
that 1s concentric to the working axis 13. The cavity 28 1s
open along the working axis 13 in both directions wvia
circular openings 30, 31 that are concentric to the working
axis 13. The two openings 30, 31 are tlush with the inserted
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suction drill bit 2, namely, at 1ts connection section 21. The
diameters 32 of the openings 30, 31 are correspondingly
identical to the outer diameter of the connection section 21.
The openings 30 can be provided with gaskets 33 which
improve the air-tight closure of the openings 30 vis-a-vis the
connection section 21. The distance 24 of the two openings
30, 31 and thus the length 34 of the cavity 28, 1s larger than
the stroke of the suction dnll bit 2 during hammering
operation. The maximum stroke 1s defined by the 1nsertion
end 5. The cavity 28 1s preferably between 1 cm and 3 cm
long. The cavity 28 has an inner diameter 35 that 1s larger
than the diameter 32 of the openings 30, 31. The connection
section 21 does not touch the radial inner wall 27 of the
suction head. Air can circulate around the circumierential
surface of the connection section 21, which 1s closed off
between the openings 30, 31. The dust-laden air can thus exit
the suction opening 22 and can enter the cavity 28, irre-
spective of the momentary angular position of the suction
drill bit 2. The inner wall 27 1s preferably cylindrical.

The suction extraction device 3 has a monitoring unit 36
which warns the user 1n case the suction drill bit 2 becomes
clogged with dnllings. The monitoring unit 36 comprises a
flow sensor 37 1n the suction head 26, an evaluation unit 38
tor the tflow sensor 37 and a signaling unit 39.

The tlow sensor 37 i1s arranged in the cavity 28 of the
suction head 26. The tflow sensor 37 faces the working axis
13. The tlow sensor 37 1s preferably situated diametrically
opposite from the passage 40 of the channel 19, or else 1t 1s
at a distance of at least 60° from the passage 40 relative to
the working axis 13. The flow sensor 37 responds 11 an air
flow strikes the flow sensor 37 in the radial direction. The
flow sensor 37 covers a limited angular range around the
working axis 13, for instance, less than 60°. Periodically and
alternatingly, the air flow exiting the suction opening 22 of
the suction drill bit 2 strikes the tlow sensor 37 directly as
well as adjacently while the suction drill bit 2 1s rotating. The
flow sensor 37 emits an appropriate periodic measuring
signal 41.

The evaluation unit 38 evaluates the measuring signal 41
of the tlow sensor 37 to check for the occurrence of the
periodicity. The evaluation unit 38 indicates an error 42 it
the measuring signal displays a constant level for a pre-
scribed period of time T. The prescribed period of time T 1s
longer than the typical duration of a complete rotation of the
suction drill bit 2 around the working axis 13. The duration
1s, for example, within the range of 100 ms to 1 s. For
instance, the evaluation umit 38 compares the measuring
signal 41 to a threshold value 43. The measuring signal 41
has to be greater than the threshold value 43 at least once
during the prescribed period of time T, and once smaller than
the threshold value 43. A timer 1s reset, for example, every
time the measuring signal 41 exceeds the threshold value 43,
that 1s to say, when the air tlow strikes the vane 44. If there
1s no reset during the period of time T, the error signal 42 1s
emitted.

The error signal 42 1s associated with clogging of the
suction drill bit 2 caused by drillings. Even though the fan
23 draws 1n air from the suction head 26, no air exits the
suction opening 22 of the suction drill bit 2. The error signal
42 can be indicated to the user by means of a display 39 or
clse acoustically. As an alternative or 1n addition, the evalu-
ation unit 38 transmits the error signal to the hammer drill
1 whose electric motor 6 1s then switched off.

The flow sensor 37 has, for instance, a vane 44 whose
sensor surface runs parallel to the working axis 13 and faces
the working axis 13. The vane 44 1s deflected 1n the radial
direction by the air tlow. The vane 44 1s attached to a
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piczoelectric sensor 45. The deflection of the vane 44
generates a voltage pulse 1n the sensor 45. The vane 45 1s
narrow 1n the circumferential direction 46 and 1t extends
along the working axis 13 over at least half the length 34 of
the cavity 28. The vane 44 1s preferably at a small distance
from the suction drill bit 2. For instance, the distance to the
working axis 13 1s less than 55% of the diameter of the
connection section 21 of the suction drill bit 2. Instead of the
vane 44 and the piezoelectric sensor 43, 1t 1s also possible to
use other sensor surfaces and transducers whose measuring
signal 41 changes when the air flow strikes the sensor
surface 44 1n the radial direction. For example, a pressure
capsule having a membrane that faces the working axis 13
or a flat piezoelectric pressure sensor can be used. The
sensor surface 44 1s at a small distance from the suction drill
bit 2. The flow sensor 37 can be shielded 1n the circumier-
ential direction 46 by walls 47.

The monitoring unit 36 can receive a control signal from
the hammer drill 1 indicating when the tool socket 4 and thus
the suction drill bit 2 1s rotating. The control signal can also
indicate, for example, the rotational speed. The monitoring
unit 36 1s activated in response to the control signal 1f the
tool socket 4 1s rotating. The period of time T can be
determined as a function of the rotational speed, for
instance, the period of time T amounts to between 150% and
300% of the inverse of the rotational speed.

What 1s claimed 1s:

1. A suction extraction device for a suction drill bit having
a hollow shank and, on a connection section, a suction
opening opening radially into the hollow shank, the suction
extraction device comprising:

a fan;

a suction head having a tubular cavity arranged around a
working axis and serving to accommodate the connec-
tion section, the tubular cavity having an inner wall;

two radial walls extending inwardly from the inner wall;

a channel connecting the cavity to the fan;

a dust filter arranged 1n the channel;

a collection container to hold dust that has been deposited
on the dust filter;

a flow sensor having a sensor surface arranged in the
cavity and facing the working axis, the flow sensor
being between the two radial walls to shield the tlow
sensor 1n a circumierential direction and serving to emit
a measuring signal indicative of the air flow striking the
sensor surface;

an evaluation unit, the evaluation unit, in response to the
measuring signal, emitting an error signal 11 the mea-
suring signal 1s lower than a threshold value for at least
a prescribed period of time, and suppressing the error
signal if the measuring signal exceeds the threshold
value during the prescribed period of time; and

a signaling unit serving to display the error signal to a
user.

2. The suction extraction device as recited in claim 1
wherein a line between at least one point on the sensor
surface and the working axis 1s unobstructed during a
portion of a rotation of the suction head.

3. The suction extraction device as recited i claim 1
wherein the cavity has a front circular opening and a rear
circular opeming along the working axis, and the radial
distance from the sensor surface to the working axis 1s less
than 120% but greater than 100% of the radi of the
openings.

4. The suction extraction device as recited in claim 1
wherein 360° degrees exist circumierentially around the
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working axis and wherein the limited angular range 1s less
than 60° around the working axis.

5. The suction extraction device as recited in claim 1
wherein the flow sensor 1s arranged relative to the working
axis at at least 60° from a passage of the channel mto the
cavity.

6. The suction extraction device as recited 1 claim 1
wherein the flow sensor 1s arranged relative to the working

axis at 180° from a passage of the channel into the cavity so
as to be diametrically opposite from passage.

7. The suction extraction device as recited in claim 1
wherein the cavity has a front circular opening and a rear
circular opening along the working axis, diameters of the
openings permitting a fit of an outer diameter of the con-
nection section.

8. The suction extraction device as recited in claim 1
wherein the cavity has a front circular opening and a rear
circular opening along the working axis, a gasket sitting
within the cavity.

9. The suction extraction device as recited m claim 1
wherein the cavity has a front circular opening and a rear
circular opening along the working axis, a distance between
the front circular opening and the rear circular opening
defining a length of the cavity and being larger that a stroke
of the suction drill bat.

10. The suction extraction device as recited 1n claim 1
wherein the cavity has a front circular opening and a rear
circular opening along the working axis, a distance between
the front circular opening and the rear circular opening
defining a length of the cavity between 1 cm and 3 cm.

11. The suction extraction device as recited 1n claim 1
wherein the cavity has a front circular opening and a rear

10

15

20

25

30

6

circular opening along the working axis, an inner diameter
ol the cavity being larger than a diameter of the front circular
and rear circular openings.

12. The suction extraction device as recited 1 claim 1
wherein the flow sensor has a vane attached to a piezoelec-
tric sensor.

13. The suction extraction device as recited 1n claim 12

wherein the vane 1s at a distance to the working axis that 1s
less than 53% but greater than 50% of a diameter of the
connection section.
14. A hammer drill comprising
a motor;
a tool socket to accommodate a suction drill bit on the
working axis;
a motor-driven pneumatic striking mechanism; and
a suction extraction device as recited in claim 1.
15. A control method for a suction extraction device as
recited 1n claim 1 comprising the following steps:
operating the fan for drawing in air from the cavity nto
the sleeve-shaped suction head;
detecting an air flow that, 1n the radial direction, strikes
the sensor surface of the flow sensor situated in the
cavity; and
triggering an error signal if the measuring signal pre-
scribed by the flow sensor as the parameter of the
measuring signal and emitted for the air flow remains
constantly below a threshold value for a period of time
T, and suppressing the error signal if the measuring
signal 1s at times lower than the threshold value and at
times greater than the threshold value during the pre-
scribed period of time.

G ex x = e



	Front Page
	Drawings
	Specification
	Claims

